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turn due to the atmospheric pressure acting on the region of
skull defect with a resultant increase in the local external pressure have been implicated in the pathophysiology of the “syndrome of the trephined”.5-7
The therapeutic value of cranioplasty has been proved by
various experiments. Increase in cerebrospinal fluid (CSF)
and superior sagittal sinus pressure, cerebral expansion, increase in CSF motion after cranioplasty due to an increase in
cerebral arterial pulsations and improvement in cerebral blood
flow, cerebral metabolism and cerebral vascular reserve capacity have been demonstrated after cranioplasty.7-10
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Figure 2: Plain CT of brain during an episode of altered sensorium
showing concavity of the scalp flap in the right fronto-parietal region
with compression of the underlying brain
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We report a case of cerebral abscess, which ruptured into
the lateral ventricle. The radiological features on conventional
MRI, appearance on both diffusion weighted images (DWI)
and apparent diffusion coefficient (ADC) maps are described.
Key Words: Cerebral abscess, intraventricular communication, diffusion imaging.

Introduction
Diffusion MR imaging can be useful in the demonstration
of intraventricular rupture of a cerebral abscess.1-3 We report
the appearances of a brain abscess with intraventricular communication on diffusion weighted imaging and ADC maps at
presentation and follow-up.
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Case Report
A 46-year-old male presented with low-grade fever and headache
of 15 days duration. A day before presentation at our institute, there
was worsening of headache associated with vomiting and impairment of consciousness.
On examination he was febrile and was drowsy and irritable. There
were no signs of meningitis or raised intracranial tension. There was
no obvious focus of infection. Laboratory data revealed leucocytosis
18,500 cells/mm3 with 83% neutrophils. He was HIV negative. Blood
cultures were sterile.
MR imaging performed on a 1 Tesla machine (Harmony, Siemens,
Erlangen, Germany) demonstrated a T2 hyperintense (Figure 1a)
and T1 hypointense lesion with T2 hypointense and T1 isointense
rim and perilesional edema in the right frontal lobe adjoining the
frontal horn of the right lateral ventricle. The lesion measured 3.3 x
1.2 x 1.0 cm in dimension. The rim was of varying thickness and
appeared defective in the medial aspect with indentation on the ventricular wall (Figure 1a).
DWI was performed with single shot axial echoplanar sequence
(TR/TE, 5300/135, 5 mm thick slice, 0.3 interslice gap, 80 x 128
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matrix, 230 mm field of view, 2 acquisitions; scan time 90s). Diffusion weighting was done with dual bipolar scheme. Gradient duration, 13 to 29.8 msec, distance between leading edges, 16.2 to 32.5
msec, maximum amplitude 16.4 mT/m (b=1000s/mm2 ). The ADC
maps were generated and values calculated by using available software. DWI showed very high signal intensity in the abscess cavity
which was seen to protrude into the right lateral ventricle (Figure
1b) and there was high signal intensity in the dependent portions of
the bilateral occipital horns (Figure 1c) suggestive of abscess contents. On ADC maps (Figures 1d, 1e) the abscess cavity and the
dependent portions of the bilateral occipital horns appeared
hypointense. The ADC value of the abscess cavity was 0.41-0.57 x
10-3 mm/sec. ADC values of the right occipital horn and the left occipital horn were 0.51-0.68 x 10-3 mm /sec and 0.65-0.76 x 10-3 mm
/sec respectively. The ADC value of general cerebrospinal fluid (CSF)
was 2-2.26 x 10-3 mm /sec. Post contrast T1 weighted images (Figures 1f, 1g) showed uniform enhancement of the rim except for the
focal area medially. There was also enhancement of the right occipital horn (Figure 1g) suggestive of ventriculitis.
The patient was treated with broad-spectrum anti-microbial coverage. The patient showed improvement in the level of consciousness
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Figure 1(a-g): T2-W axial (a) image at presentation showing a hyperintense lesion in the right frontal region with irregular hypointense rim with
perilesional edema. Diffusion weighted images (b=1000) demonstrate hyperintensity in the abscess cavity (b) and in the occipital horns bilaterally
(c) (Open arrow heads). Corresponding ADC maps (d,e) show marked hypointensity in the abscess cavity (d) and hypointensity in the dependent
portions of the occipital horns (e) (black arrows). Post contrast T1-W images show thick enhancing rim of abscess cavity (f) and enhancement of
the right occipital horn (g) (arrow head) suggestive of ventriculitis
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on the 3rd day of treatment and subsequently had a dramatic recovery.
After 4 weeks, a repeat MRI demonstrated reduced size of the
cavity. DWI revealed no hyperintensity of abscess cavity (Figure 2a)
or ventricles. The ADC maps (Figure 2b) were normal. Post contrast T1-weighted images showed enhancement of collapsing abscess
and mild enhancement of the right ventricular wall indicating persistent ventriculitis. After 8 weeks, the abscess cavity had significantly reduced in size with no abnormal signal intensity in the ventricles. ADC values of the ventricles were similar to that of the general CSF spaces. Post contrast scans showed mild enhancement in
the region of the abscess cavity only.
At 2 years the patient has no neurological signs or symptoms and
is on follow-up.

Discussion
Intraventricular rupture is often a fatal complication of an
intracerebral pyogenic abscess and is associated with a high
mortality rate of 85%.1 The management of brain abscesses
is controversial, although the uniform opinion is that early
diagnosis and prompt surgical intervention is associated with
a better outcome.1 The present case was successfully managed with conservative medical treatment with regular imaging
follow-up.
DWI of brain has recently been studied with great interest in the characterization of brain abscess and its differentiation from other similar appearing lesions on conventional MR imaging.4,5 The abscesses are easily distinguished
on diffusion weighted images from a cystic tumor by their
high signal intensity and decreased ADC as compared to
low signal intensity areas with high ADC in cases of cystic
tumors.4,5
DWI has also been used in serial follow-up of a pyogenic
abscess which demonstrated changing ADC values during
treatment, but the duration of follow-up was only for 3 weeks.6
In the present case, the patient was followed up for 8 weeks
and was on conservative management. At 8 weeks, there was
no hyperintesity in the abscess cavity and ventricles suggesting resolution of the purulent contents.
In conclusion, DWI and ADC maps best demonstrate intra-
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Figure 2 (a, b): At 4 weeks follow-up, diffusion weighted image (a) at the
level of abscess shows a hypointense area suggestive of collapsed
abscess cavity. Corresponding ADC map (b) does not reveal any
hypointensity. Post contrast T1-W images showed enhancement of
collapsed abscess wall and mild enhancement of the right occipital horn

ventricular rupture of an abscess. The presence of pus elsewhere can also be detected by DWI. Serial DWI with ADC
maps during the management of cerebral abscess helps in assessing the response to treatment.
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